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Engineering Extension and Engineering
Education
Ben G. Elliot,'10 
Professor of Mechanical Engineering, University of Wisconsin
A discussion of the part which Engineering Extension can play in the general
program of Engineering Education
ONE of the outstanding events in the field of en-gineering education is the investigation now be-
ing made by the Society for the Promotion of En-
gineering Education, under a special grant from The
Carnegie Corporation, to determine the objects of
engineering education and the fitness of the present
day curricula. The results of this investigation are
looked forward to by engineering educators in the
hope that they may receive some light on the perplex-
ing problems which they encounter. Without doubt.
the facts discovered and the conclusions reached will
have a widespread influence on practically all phases
of our program of engineering education.
There are, today, two well recognized functions of
a school or college of engineering. The first is the
teaching in residence or the educating of our engin-
eering students so that they may enter their life work
with a good foundation upon which to build an engin-
eering- career. This function is perhaps the most im-
portant one in a large majority of our schools and
colleges. The other recognized function is that of
research from which new truths, new facts, and new
principles are brought to light for the guidance and
the use of scientists, engineers, and technologists.
In addition, a new function in engineering educa-
tion is being recognized and is being given a place
with residence teaching and research. This function
at present is designated by the general term extension
teaching or more specifically engineering extension.
Extension teaching is not yet recognized by engin-
eering educators because its methods have not been
generally adopted. except in a few cases, as a part of
a definite educational scheme, and also for the reason
that many of our engineering educators are unin-
formed and unfamiliar with the general principles and
objectives of extension teaching. The writer will en-
deavor to point out some of the principles and ob-
jectives of extension teaching and will try to indicate
its possibilities as a part of a general program of en-
gineering education.
The main idea behind Extension teaching is that
the effective educational work of a college, university
in,titute should not be limited by the confines of
I he campus, for outside of these confines is a vast
field for educational activity which should be served
in just as effective a way as the residence teaching
and research serve within the institution itself. This
broad conception of educational responsibility is the
basis of extension teaching which in practice may
take the form of correspondence or home-study in-
-4111(11mi, extension class instruction, or the more in-
t4mnal type of instruction as is afforded by the pack-
age library or home reading course. In any discus-
sion of extension teaching, however, the mistake must
not be made of assuming that it replaces or interferes
in any way with the generally recognized residence
work. Extension teaching has a distinct field of its
own and acts as a valuable adjunct to established res-
idence work.
Let us see just how a plan of extension teaching
fits into the general program of engineering educa-
tion. There are three periods in the educational plan
of an engineering student when the methods of ex-
tension teaching fill a valuable and useful function.
These are: the period before the prospective engin-
eer enters the engineering school; the period between
his entrance to the engineering course and his gradua-
tion; and the period immediately following his grad-
uation.
Many high school graduates find that they are un-
able for financial reasons or otherwise to enter a col-
lege of engineering immediately. Circumstances
force them to wait a year or two before they are in a
position to enter school. A plan whereby these pros-
pective engineering students take some of the work
in English, mathematics, drawing. etc., by corres-
pondence permits them to enter college with ad-
vanced standing, saving both time and money. One
large University is also using this plan for the bene-
fit of those high school graduates who intend to enter
college immediately but who are deficient in softie re-
quired subject of the freshman year. Mathematics is
the stumbling block of many a prospective freshman
engineer. Many of them also find themselves weak
in English. During the summer period between grad-
uation from high school and entrance to college, the
student is able to complete his solid geometry, take
special preparatory work in algebra and English. and
is able to enter the freshman year. not only with his
deficiencies cleared, but in many cases with some ad-
vantage. The working out of such a plan is not an.
idle dream. Several leading- colleges and universities
have had such a plan in actual operation for many
years, and the results obtained prove its great value
and worth.
Many engineering students find it impossible to
complete their course without interruptions. In many
cases these students go to work to accumulate enough
funds to continue their course in school. The experi-
ence gained during their absence from school, if of a
I ractical engineering nature, becomes of considerable
value. Why is not a plan which will enable a student
to continue with a part of his regular school work
by correspondence also be advisable? Such a scheme
would keep him in touch with his school work and
permit him to either take additional work upon his
return to school, or perhaps shorten his residence per-
iod. The same general plan applies to those students
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who are -weak in a •subject and desire to improve
themselves by corespondence-study during the sum-
mer vacation; to those who are unable for some rea-
son or other to fit a required subject into their regular
schedule and desire to take it by corespondence dur-
ing the vacation period; and to those who have been
conditioned or who have failed in a subject and de-
sire to work it off during the summer so that they
may continue with their advanced work in residence
or possibly avoid being unable to graduate with the
regular class.
One of the studies being made by the Society for
the Promotion of Engineering Education pertains to
the further training of engineering graduates. Engin-
eering extension may render its most valuable service
in filling this need.
There is strong evidence that a very large number
of engineering graduates continue their studies after
graduation. Some of them, anxious to receive train-
ing which was denied them by the limitation of a
four-year engineering course, study business subjects.
economics, social sciences, and studies of a cultural
nature, while others continue their study of engineer-
ing in their own or other fields. Such work could be
done in engineering extension classes; by correspond-
ence-study, or by a systematic home-reading course.
Why not make the after graduation work a regular
and systematic part of our scheme of engineering ed-
ucation. This is being done in a limited way by a
very small number of institutions, but nothing in the
way of a unified and systematic plan available to all
engineering graduates has been attempted.
The question arises as to how a plan of Extension
teaching in engineering can be organized and how it
will work. Some suggestions may point the way for
a workable plan.
The demand and the need for engineering exten-
sion as outlined above would not warrant all institu-
tions doing this kind of work. The work had better
be done by six or ten institutions with the proper
machinery for making it avaiable to the graduates of
all institutions. The work might he carried by these
institutions in accordance with the lines of work in
which each one is particularly strong. One or two
institutions might specialize in business subjects;
some in cultural subjects; some in the fundamental
subjects; and others in special engineering subjects.
such as reinforced concrete, water-power engineering.
etc. Under such a plan the engineering student and
graduate would have available for their plan of study
the resources of a vast educational field which would
serve not in place of the regular engineering course
but as a valuable adjunct to it.
Features of Extension Teaching
The uniformed and the skeptical may- think of cor-
respondence instruction in the light of some of the
activities of the numerous enterprises of a commer-
cial nature with their glaring and sometimes exagger-
ated advertising and alluring promises. These, of
course, are in many cases merely money making in-
stitutions—book selling propositions—and are any-
thing but educational institutions. Some of them
are in the hands of educational men who are thor-
oughly capable and conscientious. Others are mere-
ly schemes for making money at the expense of the
uninformed. Because this is being done, however, is
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no reason why, the correspondence-study method
should be condemned as -a useless and an ineffective
educational agency. For the benefit of those who are
skeptical of correspondence instruction also a feature
of extension teaching in engineering, it might be well
to point out some of the features of high-grade cor-
respondence instruction as conducted by some of our
reputable colleges and universities.
CORQESPONDENCE INSTRUCTION
Let us see how correspondence instruction is
conducted by the high grade colleges and universities
which hold membership in the National Extension As-
sociation. These institutions have developed corres-
pondence-instruction as an effective educational agen-
cy and not as a money making scheme. We find,
therefore, the real merit of correspondence-instruction
in such instititutions.
The organization and conduct of an effective cor-
respondence-study course require unusual ability and
technique on the part of the instructor. He must not
only be able to teach the student, but he must be able
to impress his personality upon him in such a way.
that he becomes an individual tutor to him. The con-
tact must not be merely between the institution and
the student, but between the instructor, as a person-
ality and the student, as a human being. This type of
instruction is being carried out every day by many of
our reputable colleges and universities.
In the conduct of a correspondence-study course, in-
structional talent of the highest grade is required. The
teaching problems are very different and infinitely
more difficult than in residence instruction. The con-
duct of a course is not a clerical duty which might be
carried out by a clerical staff, but a definite educa-
tional procedure carried forward by capable and ef-
ficient instructors.
The matter of organizing a course for correspond-
ence instruction is not merely one of selecting a book
which teach of the subect matter. Few standard
texts are entirely suitable for correspondence instruc-
tion; consequently, the instructor must prepare such
supplementary material as is necessary for the stu-
dent to do good work. Two important factors in
correspondence instruction are the personality and
ability of the instructor and the material of the course
itself.
Corespondence instruction, however, is but one
of the effective methods of extension education. The
"package library" and the "home
-reading" course
are not only exceedingly valuable adjuncts to the
more formal method of the correspondence course.
but they may also serve a widely different field.
(Continued on Page 22)
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Talc: Its Origin, Properties and Uses
J. B. Aikman, '87
Manager and Ass't. Treas., Vermont Talc Co., Chester, Vermont
ffi ALC is one of the most widely used of all non-
metalic minerals. Talcum powder for toilet pur-
poses, is the one and only form in which it is
familiar to the great majority of people. And yet
such is really one of the minor uses of talc, amounting
to less than 3 percent of the world's present supply.
Its extensive application to other than complexion
purposes is largely a development of the last twenty-
five years. Indeed, this is equally true of most non-
metallic minerals, for comparatively little-much less
scientific research,—was devoted to this class of min-
erals, before the opening of the twentieth century.
Talc in the form of soapstone has been well known
and generally used in a small way for a century or
more—largely for domestic utensils such as bowls,
pots, footwarmers, linings for fireplaces, etc. Its ex-
traordinary heat-retaining and heat-resisting proper-
ties together with the ease with which it may be
carved, whittled and fashioned to most any form, be-
cause of its peculiar softness—accounts for this, since
these characteristics, being the most obvious, were
early recognized.
But the real commercial exploitation of Talc, as
already suggested, has mainly occurred since 1900.
By far the largest volume in weight and value
is used in the form of a finely ground powder, rang-
ing from forty to two hundred mesh.
In addition to its marked capacity to retain and
resist heat, talc stubbornly repels the action of prac-
tically all acids and alkalies and has such dielectric
strength that 30,000 to 40,000 volts are required to
pierce a slab one-half inch thick.
Perhaps its most remarkable trait is its unique be-
havior under heat as shown in the process of mak-
ing gas tips and fittings for gas stoves, burners for
motor truck headlights, fittings for electric switch
boards, etc. These are made from a very high grade
called lava talc,—fine grained and quite uniform in
texture. Despite its softness, such talc is machined,
including turning, drilling, and cutting of threads, all
to the nicety of iron and steel. After baking where
the temperature is raised to red heat—about 1800 de-
grees—it becomes hard enough to cut glass, but the
expansion and contraction from this heating and sub-
sequent cooling is so minute, that the shape and size
of the pieces and the accuracy of milling, remain un-
impaired.
Its colloidal and absorptive qualities, however, are
those which have led to the greatest use of ground
talc. So pronounced are these that as a filler in pa-
per making it exceeds by a wide margin all other
competing clays in the very important property of re-
tention, while its colloidal nature makes an added
appeal to the paper maker, by reason of its capacity
to remain longer suspended in water than other fill-
ers.
The same traits form the basis of its valuable ap-
plication to other industries, such as rubber, to pre-
vent sticking of rubber compounds to hot rolls,—in
the manufacture of insulated wire and cables, toilet
and foot powders, foundry facings, lubricants, twine.
in the making of certain chemicals—as well as many
others, in which the consumption though small in
volume is no less indispensible.
Talc and soapstone are to be found in most coun-
tries, but only in a few is the production of conse-
quence. This is because it is a comparatively low
priced material that will not stand high transporta-
tion charges and must rely for its consumption on
conditions of high industrial development.
Of the world's total production of commercial talc
the United States furnishes about 65 percent, France
13.5 percent, Italy 7.5 percent. Germany and Austria
5.4 percent, Canada 4.7 percent, with the remaining
small balance from widely scattered coutries.
The production of talc in this country is mostly
in the states of Vermont and New York, each con-
tributing from 30 to 40 percent of the total tonnage,
with such smaller amounts from California, Washing-
ton, Vrginia, Maryland, New Jersey, Pennsylvania.
North Carolina, and Georgia. Because of its superior
white color, the New York product commands high-
er prices than that of Vermont, and hence the annual
production of the former usually exceeds in value, tho
seldom in tonnage, that of the latter. Virginia is the
largest producer of soapstone.
The present mining and grinding capacity of this
country is considerably greater than consumption ex-
cept in periods of unusual industrial activity. There
are grounds for hope of gradual improvement in this
condition, however, as the many valuable and ex-
ceptional properties of this mineral become better
known to manufacturing industries generally.
While it is used even now in some forty or fifty
industries, only a half dozen or so take it in large
volume, and such consumption is quite essential to the
maintenance and expansion of its productive activity.
Talc is not an original mineral, but rather a sec-
ondary geological product being the result of altera-
tions of other magnesium silicates or, in some cases.
carbonates. It is found about equally distributed a-
mong igneous and sedimentary rocks. The parent rock
that originates it varies, but is mostly Tremolite.
Generally speaking, talc deposits are in lenses of
pod or cigar shape, differing widely in size, and lie
with the longer axis pointing roughly north and
south. In Vermont they are found usually, between
schists of a chloritic and serpentine character "black
wall".
Chemically, talc may be described as a Hydrous
Magnesium Silicate—formula H Mg (SiO3)4. The-
oretically pure Talc would contain SiO., 63.5%, Mag-
nesia MgO 31.7%, chemically combined water H20
4.8%. But talc of such purity has never been found
in nature. Perhaps the nearest approach to it to
be found in this country is from the Death Valley
region in southern California near Los Angeles. This
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being obviously of very high grade, naturally com-
mands the favor of manufacturer of complexion
powders, who are most exacting consumers.
The socalled impurities usually found with crude
talc are Alumina Al20,), Iron Oxide FeO or Fe20)
and somtimes lime as Calcite (Ca CO:). For some
uses one or more of these may be objectionable,
while in other cases they may be desirable.
The method of preparing ground talc for commer-
cial uses, is entirely mechanical. It is first mined or
quarried according to the nature of the deposit—by
means of drilling- and blasting. It is then roughly
sorted for color; that is, different shades of white,
and transported to the mill for grinding.
In the plant under the writer's management, the
milling process in passing the crude rock first, thro
a Climax jaw crusher where it is reduced to about 1
inch to 11/2 inches average size. This feed passes
through a Sturtevant rotary crusher further reducing
the size to 1/2 to yl inch, from which it is carried by
the usual endless belt elevator to storage bins lo-
cated in the upper part of the mill.
From these bins it is fed by gravity to two Ray-
mond, five-roller, high-side grinding mills where the
final grinding is done. Operating in connection with
these mills, is the cyclone air system of separation. The
latter is so adjusted as to carry over into the finished
talc bin the portion ground to the desired fineness and
permit the balance to drop back by gravity into the
mill for further grinding.
These mills each produce from 18 to 25 tons fin-
ished talc, pulverized to 180 to 200 mesh, in a nine-
hour shift. The finished material is drawn off into
bags by means of Howes packers, or where quicker
work is desired, Bates Automatic Bagging Machines
are used. It is generally packed in 50-pound, kraft
paper bags or in close woven burlap bags containing
from 150 to 200 pounds.
While the production and consumption of ground
talc of commercial grades has developed to consid-
erable proportions in the comparatively short period
of two or three decades, with good prospect of fur-
ther growth in demand for it, the industry suffers
from some disadvantages probably the result in part
of this very fact.
Of course the chemical and physical properties of
any raw material must determine its adaptability for
various uses. In the case of talc, its chemical nature
cannot very well be modified, and moreover this is
not necesary as it undergoes no chemical change in
most uses to which it is applied.
Its physical properties however are of the utmost
importance to consumers and these are susceptible of
modification and control within reasonable limits
through the methods of its preparation for the mar-
ket.
Unfortunately, however, little knowledge exists as
to the exact chemical and physical requirements of
the various manufacturing processes in which it has
thus far been employed. Hence its marketing has
depended altogether too much on individual opinion.
prejudice and all around rule-of-thumb considerations.
As a result it is often misjudged and made to suffer
from unjust competition with other materials with
which it is not fairly comparable. On the other hand.
this ignorance sometimes leads to attempts to use
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talc for purposes for which it is unsuited with the
ensuing natural damage to its prestige as a raw ma-
terial.
Standardized methods, acceptable alike to produc-
ers and consumers, have yet to be devised and ad-
opted for testing those physical properties which are
the foundation of its successful and advantageous
sale and use. The most important of these proper-
ties are hardness, color, size of grain. shape of grain,
"slip", specific gravity, character of grit, absorptive
power and behavior under heat.
It is not to be understood that nothing has been
done along these lines, but what has been accomp-
lished is wholly inadequate, so it is the hope of talc
producers, at least, that the problem may soon make
a stronger appeal to those interested in scientific re-
search in the field of non-metallic minerals.
Arthur D. Kidder Named Boundary
Commissioner
Terre Haute and Rose Polytechnic have been sig-
nally honored in the appointment of Arthur D. Kid-
der as commissioner in the boundary dispute of New
Mexico and Colorado. Mr. Kidder's designation was
formally announced in the Supreme Court at Wash-
ington by Justice Sanford, being unanimously con-
firmed by the court following the motion of Chief
Justice Taft. Usually in such cases a boundary com-
mission of several members is named and it was,
therefore, an especially high compliment to Mr.
Kidder that he was solely entrusted with this im-
portant task.
Mr. Kidder was born and raised in Terre Haute
and is the son of Willard Kidder. He was graduated
from Rose Polytechnic Institute in the class of 1899
and married a sister of James Royse of the Terre
Haute Trust Company. He has held a responsible
position with the General Land Office at Washington
for many years.
—Terre Haute Star.
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An Adjustable-Speed Alternating Current
Motor With Shunt Characteristics
H. C Uhl, '12
Industrial Ent;ineering Departni,nt, Genetal lict IC (.(mipativ
The eyes of the electric world have been opened by the advent of a distinctive member
into the ever increasing family of electric motors. Proof of this new motor's prac-
ticability is being daily demonstrated. It combines the extreme desirable
features of alternating current adjustable speed shunt cperaticn and
simplicity of construction. Both design and features of opera-
tion are treated in this article.
71 11 E development of satisfactory alterations alter-
'nating-current, adjustable-speed motors, and com-
binations of obtaining adjustable speed, has been giv-
en much attention both in Europe and in this country
because of the quite general use of alternating-cur-
rent motors give constant speed or approximate con-
stant speed.
The alternating-current adjustable-speed brush-
shifting motor described in this article has shunt
characteristics that is. its change of speed is only
moderate as compared to the change in load. It is
sometimes known as the Schrage motor .from its in-
ventor, K. It Schrage of Sweden. As developed in
this country by the General Electric Company, is is
known as the type BTA motor and is built to supply
the demand for an alternating-current motor having
shunt characteristics, which will also provide adjust-
able-speed features without unduly complicating the
machine. Such a motor may be used for a wide field
of applications where its characteristics are desirable
or necessary and where alternating current is the only
available power supply.
Motors of this type are at present available for use
on three-phase 60-cycle circuits for 220, 440, or 550
volts, and are usually built for a three-to-one speed
range with a horsepower output rating directly pro-
portional to the speed. They can also be built for
other speed ranges and frequencies, as well as for
use on two-phase circuits. Ratings from 3 to 5C
h. p. are now available and larger sizes have been
built. The three-phase 60-cycle motors from 3 to
121/2 h. p. inclusive have a full-load speed range from
550 to 1650 r.p.m.; and the motors from 20 to 50 h.p.
inclusive have a full-load speed range from 415 to
1250 r. p. in. The horspower given is that at the
highest full-load speed. It is possible to obtain more
horsepower per pole from the 25-cycle motors for a
given speed range than from the 60-cycle motors.
General Characteristics
In sizes from 3 to 50 h. p. with a speed range of
three-to-one, for use on three-phase 60-cycle low-vol-
tage lines, the motors possess the following general
characteristics:
Speed
The motors have a full-load speed range of three-
to-one, the slip reducing the top and bottom speeds
and all intermediate speeds as with an induction mo-
tor. The change in speed from no load to full load,
however, is greater than for an induction motor, but
is substantially the same in revolutions per minute
over the speed range of the developed ratings, ex-
cept at and near synchronous speed where it is less.
At high speed this amounts to 5 or 10 per cent of the
speed in question, and at low speeds to 15 or 20 per
cent of the speed in question, depending on the rating
of the motor.
Starting Torque„ifoximum Torque, and Starting
Current.
With the brushes in the low-speed position. the
motors mav be thrown directly on the line and will
give from 150 to 250 per cent of normal torque at
starting with only 125 to 175 per cent of full-speed
line current. The maximum running torque at low
speed is 150 to 250 per cent of normal torque, and in-
creases as the speed is increased. For the high-speed
position, the maximum running torque is 300 to 400
per cent of normal torque.
With the brushes in the high-speed position the
starting torque is approximately 110 to 150 per cent
of normal torque, although the static torque may be
materially less than these values due to the position
curve, and the starting current is approximately 400
to 600 per cent.
shirting Conditions mod the rxe of ,tileeondary Re-
4xtonee.
In view of the foregoing differences in starting
torque and starting current values for different brush
positions. it is desirable that the motor be started with
its brushes in the low-speed where the starting cur-
rent is extremely low and the starting torque very
high. By the use of secondary resistance, it is pos-
sible to start in any brush position with low starting
current and good starting torque. Nevertheless, it is
seldom necessary to use secondary resistance for
starting as in most applications it is possible to start
the motor with the brushes in the low speed position.
Where the amount of speed range is small, however.
it would be desirable. to use secondary resistance ev-
en with the brushes in the low-speed position be-
cause, as synchronism is approached, the starting cur-
rent values approach those of an ordinary induction
motor.
It is. possible to use secondary resistance to obtain
lower speeds than the rated speeds as in woundro-
tor induction motors. In the brush-shifting motor.
however, it is necessary to keep each phase of the
resistance independent. Secondary resistance is fre-
quently used to obtain a creeping speed of one-half
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the otherwise minimum speed, for applications such
as textile printing (for pattern adjustment and
threading in) where the motor is loaded during this
period. The secondary resistance is used in con-
junction with contractors, which when closed short
circuit the resistance and when open insert the re-
sistance. These contractors are controlled by a push-
button station, or a small master switch.
When secondary resistance is used, an amount to
give a certain reduction in revolutions per minute
with full torque at low speed will give approximately
the same decrease in revolutions per minute when
used with the same torque at other speeds.
It is also necessary to use secondary resistance
when the motor is to be plugged.
Direction, of Rotation
The motors will operate continuously in either di-
rection, i.e., clockwise or counterclockwise facing the
commutator, with the brush mechanism set for the
rotation desired. They may be reversed by inter-
changing two line leads as on an induction motor.
Reverse operation should be permitted only for short
periods, as the torque, powerfactor, and heating char-
acteristics of the usual motor in reverse, with brushes
set for forward rotation, are not so good as when
the brushes are set for the desired rotation. The
brushes may readily be set for either direction of
rotation.
The motor may be arranged for reversing service
without resetting the brushes, by permitting a de-
crease in the starting torque and in the low-speed
power-factor.
Efficiency and Power-factor
For ordinary sizes of motors the high-speed full-
load power-factor will be from 95 per cent lagging to
unity. The low-speed full-load powerfactor will be
approximately 65 to 70 per cent lagging. The low-
speed light-load power-factor, however, will be high-
er than the low-speed full-load power-factor. The
power-factor at synchronous speed is determined by
the characteristics of the machine when operating as
a plain induction motor. It is thus apparent that
where the motor draws the most energy from the
line, i.e., at high speed, the power-factor is the best.
The efficiency of this shunt-characteristic motor re-
mains nearly constant over the greater part of its
speed range, but is somewhat lower at the low speeds.
The efficiency at synchronous speed and high speeds
will be slightly lower than for an induction motor of
the same horsepower at synchronous speed. The av-
erage efficiency is high as compared to that of wound-
rotor induction motors with secondary resistance, or
when compared with direct-current motors operating
from alternating-current—direct-current conversion
apparatus.
Fig. 1. Adiustahle Speed Brush-shifting 30 10-h. p.
Motor, Wound for 550 Volts, 1250/415 r.p.m.
TECHNIC
General Con,q1(lerationx
The brush-shifting motor has a very low voltage
on the commutator which is particularly advantage-
ous for certain applications. This voltage is the
same when starting or running.
Variations of line voltage do not materially af-
fect the speed as with direct-current machines, the
motor being similar to an induction motor in this
respect.
Neither do temperature variations affect the speed
as with direct-current shunt motors.
Details and Operation
The motor may in some respects be compared with
the wound-rotor induction motor, although it should
be borne in mind that the characteristics of this
brush-shifting motor are quite different from the
characteristics of the wound-rotor induction motor,
as is shown later.
The general construction of the motor is shown
in Figs. 1 and 2. The schematic diagram in Fig. 3
shows how the windings are arranged. The primary
winding is in the rotor instead of in the wound-rotor
induction motor, and is connected to the power sup-
ply through collector rings. The secondary winding
is in the stator, which again differs from its position
in the wound-rotor induction motor. The secondary
winding has each phase independent. In addition,
this: shunt-characteristic motor has a second winding
in the rotor similar to a direct-current armature wind-
ing which, in this case, also connects to a commutor.
This winding, known as the adjusting winding, is
placed nearest the air gap to obtain the benefit of
lower reactance and thereby give better commutation.
The motor is provided with two brush yokes, one
located at each end of the commutor, so arranged as
to shift in opposite directions. One end of each phase
of the secondary winding is connected to brushes on
one brush yoke and the corresponding other ends of
the secondary winding are connected to brushes on
the other yoke. Bus rings on the yokes keep the
phases separate and permit the use of several studs
per phase. With three-phase power supply for the
primary in the larger sizes of motors, it is frequently
desirable to use a different and larger number of
phases in the secondary, and a corresponding spacing
of the brushes on the commutator. This is possible
since there is no electrical connection between the
primary and the secondary. Better commutation and
better operating characteristics are thereby obtained.
The primary winding in the rotor which connect9
to the power supply through the collector rings gen-
erates the working flux in the machine. This flux
is substantially constant since the line voltage and
line frequency are substantially winding, which con-
nects to the commutator, is placed in the same slots
as the primary flux, by transformer action. The com-
mutator changes the frequency from line frequency to
slip frequency, which is the frequency of the second-
ary of .the machine.
Thus the voltage between two brushes properly lo-
cated on the commutator will depend upon the num-
ber of commutator segments between them or, in
other words, upon the number of turns of the ad-
justing winding included between the two positions on
the commutator where the brushes are located. Ob-
viously, the minimum value of this voltage will be
zero when the two brushes being considered are to-
gether on the same commutator segment, thus in-
cluding no portion of the adjusting winding. Also,
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the voltage will have its maximum value when the
two brushes are one pole or 180 electrical degrees
apart on the commutator. Now assume one of the
brushes to be connected to one end of a secondary
phase and the other brush to be connected to the
other end of the same phase; and likewise for the
other brushes or groups of brushes and secondary
winding phases. For the condition where the brushes
Fig. 2. Armature of Motor Shown in Fig. 1
are together on the same commutator segment, it
was noted that no portion of the adjusting winding
was included and it is apparent that the secondary
winding is short circuited. Thus we have the condi-
tions existing in an ordinary wound-rotor induction
motor with short-circuited secondary, and the mo-
tor will run as an induction motor with its speed de-
pending upon the frequency of supply and upon the
number of poles of the motor.
If the brushes of the motor are now moved apart.
some commutator segments and consequently a por-
tion of the adjusting winding will be included in ser-
ies with the secondary winding, thus impressing a
voltage at slip or secondary frequency across the
secondary winding. If the brushes are properly lo-
cated on the commutator, this voltage will cause an
increase or decrease in the speed of the motor be-
cause the secondary winding must generate a counter
voltage with proper phase rotation to balance the vol-
tage impressed upon it by the adjusting winding. The
speed of the motor must change until the voltage
generated by the secondary winding (generated by
its cutting the primary flux) balances the impressed
voltage with just enough difference to permit suffi-
cient current to flow to develop the required torque.
When the gear shaft of the brush-shifting mechan-
ism is turned in one direction the speed is raised, and
when turned in the opposite direction the speed is
lowered. The motor operates both above and below
the induction motor synchronous speed.
If the brushes of the motor are shifted approxi-
mately 90 electrical degrees around the machine, that
is, such that the same brushes are together on a
segment 90 electrical degrees from the position re-
ferred to, and they then be moved apart as before,
the speed would not change, but the power-factor
would. Therefore, by compromising between the two
positions speed control is obtained, and also control
over the power-factor within the capacity of the wind-
ing-s.
It may be well to mention that if the motor is run-
ning at 150 per cent of synchronous speed, the slip
energy will he 50 per cent of the power developed at
synchronous speed with the same torque and the ad-
justing winding need be made only 50 per cent of
the synchronous horsepower capacity of the secondary
or stator winding. With such an adjusting winding
the machine can be operated either 50 per cent above
or 50 per cent below its synchronous no load speed
range.
The two brush yokes are connected to the shafting
mechanism by means of gears. For hand control of
the brush shift, a handwheel is placed on the gear
9
from a remote point, a conveniently located hand-
connected bracket with chain and sprocket is connected
to a sprocket on the gear shaft of the shifting mech-
anism. The handwheel bracket is provided with a
pointer geared to the mechanism and a dial so that
it may be calibrated in any way desired. The brushes
may be shifted by means of a pilot motor and gear
train mounted on the motor and connected to the
brush-shifting mechanism. When using the pilot mo-
tor mechanism for brush shift, the speed of the motor
may be controlled from a distance by push buttons
or by various types of automatic regulators.
Control
Very simple control can be used since it is usually
possible to throw the motor directly on the line with
the brushes in the low-speed position. The motor is
connected to the source of power in the same manner
as many induction motors. For hand and remote
hand control of the brush shift, an enclosed magnetic
switch with thermal overload and undervoltage pro-
tection may be used, and may be operated by means
of a stopstart push-button station. When using the
pilot-motor type of control, a modified magnetic
switch(2) with thermal overload protection may be
used with a push-button station marked start, stop.
fast, and slow, in addition to the pilot motor, gear
mechanism, and small pilot-motor transformer. With
this arrangement the brushes will automatically re-
turn to the low-speed position on stopping or, if
power fails, they will move to the low-speed on re-
establishment of power.
With pilot motor control a transformer is required
for all voltages of the main motor, because a low-vol-
tage pilot motor is used so as to increase the factor of
safety in the device. The small pilot motors are
built for 70-volt operation and the transformers are
supplied with taps. A limit-switch arrangement is
mounted on the brush mechanism of the main motor
to limit the travel of the brushes in either direction.
When secondary resistance is used with these
brush-shifting motors of the smaller sizes (3 to 50
shaft as shown in Fig. 1. If hand control is desired
To Power
supply
F. 3. Schematic Diagram of Acrustethle Speed Shunt Motor.
the stator contains only the secondary winding. each phase
of a hich is connected independently between two commu-
tator brushes. The rotor has two windings. The primer,
indine is connected to the collector rings deriving power
therefrom. The adjusting winding is placed in the same
rotor slots and connects to the commutator,
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Employees as Inventors
Roland C Rehm '12
Member of the Illinois Bar
To what extent does your invention belong to your employer? An authoritative discussion
of patent rights of Employees as Inventors.
I" left to himself, the engineer, like his brother,
the scientist, would concern himself little with
patents and the law relating to patents and inventions,
notwithstanding that the solution of problems which
daily confront him, frequently require inventive
thought of a high order. Perhaps this may be ex-
plained by the fact that this inventive skill is seldom
exercised with any thought of reward by monopoly
and, in fact, requires no stimulous of that character.
It becomes so much a part of his daily work in his
service to mankind that he is seldom inclined, if in-
deed he ever thnks about it, to avail himself of any
rights which the statutes have created for him.
But in the world of business competition with
which nearly all engineers are associated, or in which
they live, the engineer is eventually confronted with
some phase of the law rlating to patents and inven-
some phase of the law relating to patents and inven-
tions. In most cases, the subject is first presented to
him in connection with his status as an employer or
as an employee,—a relation regarding which there is
much misunderstanding in its bearing on rights in
and to inventions.
The engineering graduate is generally either an em-
ployer or an employee. In either position, his mork
is usually that of development and improvement ;—
both of which may, and often do, involve a patentable
invention. Whenever either the employer or em-
ployee desire to exercise rights created by a patent-
able invention of the employee, occasions may arise
which require a determination of their respective
rights.
The law on the subject compromises no special or
intricate rules but is simply that developed from a
logical application of general principles based on com-
mon sense. Once the principles and their application
to the subject are understood, the pertinent rules are
readily deducible.
Contrary to popular belief, the mere relation of em-
ployer to employee itself creates no rights in such in-
vention, which the parties (employer and employee)
did not have independently of their status. But out
of this status frequently arise situations which require
the employee to act affirmatively with reference to an
invention to prevent the vesting of some character of
right in the employer, or which may give the employ-
er the opportunity, by affirmative act, to secure rights
in an invention which he would not have had other-
wise.
In other words, the relation of the parties create
certain presumptions which must either be estab-
lished or dispelled to create or bar an adverse right
in such invention. That is an incident which is not
necessarily peculiar to the relation of employer and
employee. Other contractual relationships, such as
principal and agent, place corresponding or similar
burdens on the parties.
Rights in addition to the foregoing conditional or
potential rights must he created by special agreement
beyond that creating simply the contractual status of
employer and employee.
For the purpose of a convenient treatment of the
subject, employees may be divided into two classes:
1. General employees.
2. "Research" employees,—being those whose du-
ties involve primarily research, development
and improvement.
The foregoing classification has been selected, not
because the two classes of employees differ legally
respecting inventions, but because the first is not, and
the second is, expected to develop and improve pro- •
cess, machines, products, etc. Obviously all employ-
ees do not fall in one or the other of these classes.
Many may have both general and research duties.
The expressions "employer" and "employee' are
not used, in this connection, in any narrow or techni-
cal sense. The distinction between the two turns
more on their respective responsibilities, their duties,
and the relations they have with the business. For
example, the president or general manager of a cor-
poration, and others in similar authority, while tech-
nically employees of the corporation, are really to be
considered employers for present purposes, because
of their responsibilities and relations to the business.
They occupy places of trust toward the corporation
(their actual employer), and owe to it duties not re-
quired of ordinary employees. As a practical matter,
there is no one superior to them, to act for the cor-
poration to safeguard its rights where such rights
conflict with their rights. Because of their positions
of trust, the duties they owe to the corporation are
superior to their private rights as employees. They
cannot assert their own rights, in conflict with the
duties they owe to the corporation, to deprive it of
something to which, except for their positions of
trust, they might be entitled. And if they do violate
their positions of trust, they can be adjudged to hold
what they have taken as trustees for the benefit of the
corporation.
But the ordinary employee is not thus responsible
and owes to his employer no such extraordinary du-
ties being on the shoulders of his superiors.
Because the duties of the general employee only in-
frequently carry him into the realm of invention, he
is seldom confronted with the need to discover what
are his rights. Being ignorant or misinformed of his
rights, he seldom attempts to assert any, and gener-
ally yields to the desires of his employer. The fear
of discharge or disfavor if he does not yield, or the
hope of some preferment or advancement, generally
induces him to waive any rights which he may have.
Because it is not the general practice to place gen-
eral employees under contract with reference to in-
ventions, rights in certain classes of inventions of
the employee (in the absence of any contract) mustbe determined by the conduct of the employer and
employee. Moreover, in sonic cases, even where thereis a contract with a general employee, such a con-
tract has been held invalid for want of consideration
on the theory that the usual wages or salary paid the
employee were paid for ordinary services and that the
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employee received, in fact, no consideration for his
invention. However, this rule is not general and,
moreover, in many cases, it is difficult or impossible
for the employee, on whom rests the burden, to prove
that he did not in fact receive some slight additional
consideration for his invention.
In the absence of an agreement. under what circum-
stances may an employer obtain rights in an invention
of an employee?
At the outset we eliminate from the need for de-
tailed consideration, inventions in no way connected
with the business of the employer. As a rule all
rights in these belong to the employee who made the
invention. Cases, of course, may arise in which
special circumstances give the employer a right, but
he secures such right by special arrangement or un-
derstanding and not because of the relationship.
Inventions relating to the employer's business may
be divided into two general classes:
1. Those made by the employee, using the time.
took and other property of the employer, and which
are applied in the employer's business.
2. Those made by the employee on his own time
and at his own expense and with his own resources.
In the first class, any present or prospective patent
of the employee is subject to an implied license or
"shop right" in favor of his employer. Such a license
is personal and is not transferable. Its duration de-
pends upon the character of the invention and its
relation to the employer's business. For example, if
it be a process employed in the business, the employer
may use the proceeds during the entire term of the
patent.
Except for this implied license, all other rights in
and to the present or prospective patent, belong to the
employee.
In the second class, all rights in and to the inven-
tion belong to the employee unless he apply the in-
vention to the employer's business and permit the
latter to use it in his business without, at the same
time, demanding any present or prospective compen-
sation therefor. Where the employee stands silently
by and thus permits his employer to use the invention.
he is deemed to have waived certain rights, and the
employer then acquires what has been called an im-
plied license or "shop right" commensurate with the
extent to which he was tacitly permitted to use the in-
vention.
While this "right" has been called a license, it is
not so much an affirmative right as an estoppel
against the patentee to assert the patent against the
employer. It is a fiction by means of which an em-
ployer, having proceeded in good faith and without
notice, is protected from molestation by the patentee.
The fairness of such a rule is apparent. An em-
employer who proceeds to use an improvement of the
employe without opposition or notice that the em-
ployee proposes to exercise any right or perhaps even
without notice that the improvement is a patentable
invention, should be permitted to continue such use;
and the employee who remained silent when he should
have spoken, should not be permitted to terminate the
employer's use of the invention. A plain case of
estoppel.
There are some apparent exceptions to these rules.but in most cases sonic express or implied understand-ing between the employer and employee, with refer-
ence to. the particular invention, lies at the bottom,
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to reduce or enlarge the rights of the employer.
A discussion of the situation presented by an un-
derstanding or agreement between employer and .em-
ployee relative to a particular invention or inventions
in general, may conveniently be deferred until we
come to a consideration of agreements with research
employees.
The situation of the research employee is of more
concern to the engineer because more frequently he is
either in charge of development work or is employed
as a research employee.
The research employee is generally employed for
the express purpose of devising specific improvements
or developing and improving generally the employer's
business. His contract of employment may go no
farther, or, on the other hand, it may expressly pro-
vide what rights the employer is to have in the fruits
of the employee's labors.
The situation of the research employee, as we have
defined him, differs from that of the general employee
at least in this respect: The mere fact of employ-
ment, regardless of the scope of any contract of em-
ployment clearly contemplates that the employer
shall, at least, receive some benefit from the em-
ployee's improvements and developments, otherwise
there would be no object in employing him. Hence
the right to such benefit will be implied. What rights
the employer receives depends on the circumstances
and the relation of the invention to the employer's
business.
Unfortunately, agreements made for the express
purpose of defining the respective rights of em-
ployer and employee often fall far short of accom-
plishing this purpose,—either through carelessness or
ignorance regarding the various rights which may
raise when the employee makes a patentable in-
vention.
To assist in a further analysis of the subject, it
will be helpful to state briefly what rights an bene-
fits may accrue from a particular development or im-
provement :
First, there is the benefit to the employer's business
arising from a development or improvement. Quite
aside from the question whether such development
amount to a patentable invention, it may be advanta-
geously employed in the business to increase effici-
ency or production, reduce costs, or provide a better
product. All of these advantages and benefits exist
and may be utilized whether or not the development
be a patentable invention, and if so, whether a patent
be taken out by the inventor.
Second, if the development be a patentable inven-
tion, and a patent be taken out, other benefits and ad-
vantages arise from the monopoly granted by the
patent. It is important in this connection, to bear in
mind that the monopoly granted is -not the right to
to make, use or sell the patented invention, but the
right to exclude others from making, using or selling
the patented invention. In other words, the pat-
entee's right, if he have such right, to make, use or
sell a patented invention, is independent of the pat-
ent.. The patent confers no such right. It is a natur-
al right which may be freely exercised by the pat-
entee. except where his invention utilizes some other
patented invention and is dominated thereby.
In contemplating a line of development, the em-
ployer may have one or both of the foregoing cli ses
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of benefits in mind. And his contract with his em-
ployee may cover one or both.
The employer may desire simply to utilize certain
developments in his business, without regard to the
possibility of excluding other from employing such
developments. Again, he may desire, in addition, to
monopolize the development by means of a patent
On the other hand, however, the employer may con-
template developments simply to monopolize them,
without any intention of employing them immediately
in his business. This is particularly true in large en-
terprises where developments may be made not with
any intention of commercializing them immediately.
but for the purpose, thereby to minimize successful
competition against their own commercial practices
and products.
Since these classes of benefits are entirely inde-
pendent. an agreement with an employee covering
simply improvements and developments for use in
the business, cannot be logically extended, in the ab-
sence of special circumstances indicating a contrary
intention, to include the monopoly granted by a
patent for an invention. Attempts so to enlarge the
employer's rights generally arise when the employer
perceives in the invention other unthought-of advan-
tages and an opportunity to exploit them in a manner
which he did not originally contemplate nor bargain
for with the employee when the development was un-
dertaken.
And for the same reasons, it does not follow thatbecause the employer did not specifically contract
with his employee for every character or right or ben-
efit arising from a patentable invention of the em-
ployee, that the employer gets nothing.
. For example, an employer, realizing the need forimprovement in certain processes to induce costs orincrease production, may contract with an employeeto develop such processes solely for use in his busi-
ness (a benefit not conferred by a patent), and with
no thought of exploitation by patent monopoly. Ifthe contract go no farther, the employee cannot beheld, in the absence of special circumstances indicat-ing a contrary intention, to have surrendered all his
rights in a present or prospective patent. In such a
case the patent belongs to the employee, subject onlyto a license to the employer to use the patented in-
vention in his business according to the nature of theinvention and its relation to the business.
If the development be a new or improved productintended to be manufactured and sold by the trade.then with a similar agreement, the employee's patentis subject only to a license to the employer to makethe product and sell it to the trade.
. Therefore, in the absence of special circumstancesindicating a contrary intention, an employer doesnot obtain all right in and to a patentable invention
unless his agreement with his employee specifically
so provide.
For the foregoing reasons, it cannot be assumedthat an employer contemplated the asignment to him
of all rights in an invention when his agreement re-quires the employee simply to devote his time to cer-tain development. The purposes of the agreement
may be fully satisfied by a development which is notpatentable. In other words, the employee may ac-
complish the desired end without making a patentablein vention.
But there are circumstances, as sugested above,
from which may be implied an intention that he em-
ployer should acquir all rights in an invention. A
special case would be one where there was no induce-
ment to undertake the development except that of ex-
ploitation by patent monopoly. Again, a line of de-
velopment may be undertaken not for immediate use
in the employer's business but for possible future
use or to anticipate possible lines of competition—
which development would be of no value to the em-
ployer unless it were monopolized by patent to ex-
clude competitors. In fact, the object of most paral-
lel development is to increase the protection against
competition,—and that can only be accomplished by
patenting the development.
In this connection, it may be said, in general, that
an agreement to assign a present or prospective
patent to the employer will be implied because of
special circumstances: (1) where the employee was
hired to devote his time to development work and
where it appears that the resulting benefit, if any, to
the employer resided substantially entirely in the op-
portunity to monopolize it by patent, or (2) where thebenefit to him of the development would be only
temporary or theoretical, if not monopolized; or (3)
where any other benefit to him would be so slight
compared with the cost of the development, that it
must be presumed that the employer would not have
undertaken it except for the opportunity of monopo-
lizing it, or (4) where the only purpose of the de-
velopment is ever undertaken except for the sole pur-
pose of exploitation by patent monopoly or that all
benefits and advantages of an invention reside in a
patent monopoly. The very facts that a patent is
not always obtainable, and that in most cases the
employer does receive a substantial benefit from the
invention in addition to that which would be con
ferred by a patent, are sufficient to dispose of this
hypothesis.
Therefore, except for the foregoing special circum-
stances, unless he contracted expressly for the entire
right to the invention, the employer receives only the
"right" to use it without molestation by the patentee.
The authorities are by no means uniform on this
point. In fact, a recent case has served, if anything.
to increase the confusion.* The logical rule seems.
however, to be that the employer gets only what he
contracts for or what necessarily follows by impli-
cation from the surrounding circumstances. That
rule works no hardship on anyone because it requires
simply, what it obviously just, that the employer be
explicit in his agreements with his employee.
The special circumstances of that case probably
contributed to that result. Peck was also a practicing
patent attorney and was probably understood by his
employer to be acting for it also in that capacity. In
that event, he occupied a position of trust with re-
spect to his employer in connection with any patent
he might secure. The facts indicate that the court
might well have decided the case in favor of the
employer on that ground alone. Moreover, the court
apparently considered that the monopolizing of the
development was what induced the employer to un-(lertake it.
•In that case (Standard Parts Co. v. Peck 44 Sup. Ct. 230) Peck,an engineer and a patent attorney, *as hired "to devote his time to thedevelopment of a process and machinery for the production of the frontspring now used on the product of the Ford Motor CoMpany," at astated compensation. Peck applied for and obtained a patent (actinicalso as the patent attorney) which he declined to assign to his em-ployer. The Supreme Court held that the patent belonged to the
employee.
(Continued on Page 26)
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Alumni Notes
'89
Victor K. Hendricks, who has resigned his posi-
tion with the Illinois Appraisal Co., motored from
Chicago to spend Easter with Mrs. Hendricks' par-
ents at Terre Haute. Mr. Hendricks has not an-
nounced his future plans.
'97
W. G. Am n has just undergone a serious operation
in a Chicago hospital, and has been ordered South
for recuperation.
'99
Arthur D. Kidder is now Supervisor of Surveys.
General Land Office, Washington.
'01
G. Henry Clay, who is working out details for pro-
(luction of Glazed Concrete under the Burke patent,
is residing at 27 East 55 Street Terrace, Kansas City,
Mo.
'03
E. C. Metzger now lives at 1947 1) Street, Granite
City, Ill.
R. D. Landrum is now General Manager of the
Ceramic Materials of the Titanium Alloy Manufactur-
ing Company, Niagara Falls, New York. He was
formerly Vice President of both the Vitreous Enam-
eling Co., and the Vitreous Steel Products Co., of the
same city.
108
F. H. Reiss has moved to 9397 Clifton Boulevard,
Cleveland, Ohio.
'11
E. C. Bradford's new address is 1105 Locust Street
St. Louis, Mo.
'12
Joseph A. Hepp was recently elected director of the
Utility Employees Savings and Loan Association, a
$4,000,000.00 corporation composed of the employees
of the Union Electric Light and Power Company and
its subsidiaries.
'17
E. N. Goldstine now resides at Blackstone Apart-
ments, 203 Juneau Avenue, Milwaukee, Wis.
C. A. Wente is in New Orleans with the Richards-
Wilcox Manufacturing Co. Address 616 Hibernia
Bank Building.
'20
James S. King, who has been at his home in Terre
I 1aute for several months on account of illness, has
again taken up his work with the Youngstown Sheet
and Tube Co.
'21
Robert R. Gilkison has taken a position with the
St. Louis Structural Steel Co.
'23
Fred B. Tetzel has been made Advertising Man-
ager for the Marion Steam Shovel Co. He has been
Assistant Manager.
Reserve Officers Training
Corps, Advanced Course
Wm. W. Sessell, Jr., 1st Lieut., D. E. [D. 0. L.]
T HE R. 0. T. C. Advanced Course Camp will beheld at Camp Custer, Michigan from June 19,
1925 to July 30, 1925.
The camp has been held at Camp Custer, Michigan
for the past two years. Camp Custer is six miles
west of Battle Creek, on the road to Kalamazoo. The
War Department will have buses at all stations in
Battle Creek to meet students and take them to camp.
and in addition jitneys run betwen Battle Creek and
Camp. The War Department allows students 5c per
mile for the travel to Camp Custer and return. This
allowance will cover the actual cost, although many
students "bum" their way, saving the transportation
money. Many students fortunate enough to own cars.
drive up and find the automobile quite a convenience
in camp.
Camp Custer is a "tent" camp. Regular army or-
ganizations will be present in camp to furnish troops
for demonstrations, etc. The students are arranged
in companies, Rose students being assigned the En-
gineer Company, which also consists of students of
engineering from the Universities of Illinois, West
Virginia, and Cincinnati. The tents for each company
are on one tent street, with the Regular Army Offi-
cer instructors in tents at the head of each street. So
far as is possible the students from each school are
tented together. Last year we had four Rose tents.
Student Officers, including a company commander.
are selected from among the students. Last year
Illinois beat us and succeeded in securing most of
these honorary positions.
All uniforms, rifles, bayonets and bedding are is-
sued upon arrival at camp. These uniforms must be
worn (luring duty hours. Advanced course students
having tailor made uniforms, however, should take
them with them, as they may be worn in town, etc.
Last year Rose did not have "tailor mades" and the
disadvantage with the fair sex in Battle Creek and
vicinity was evident but this year the other extreme is
feared.
Students should take any athletic equipment that
they may have, with them—especially, tennis rac-
quets, tennis shoes, swimming suits, track suits, foot-
ball shoes, etc. There are four courts in camp, two
of them concrete. Golf may be played in Battle Creek.
There are usually two or three baseball teams and
football teams. There are two lakes in camp. One
of these, Eagle Lake is fitted up with bath houses,
spring boards, diving platform, etc. Last year bus-
es left camp at 4 :00 PM daily to take any students
who cared to go, to Eagle Lake.
Ten (lays of the schedule are usually devoted to
Rifle Markmanship. Men fire the record course and
get an opportunity to qualify as Marksman, Sharp-
shooter, or Expert Rifleman. Badges for qualifica-
tion are awarded.! In addition, Battle Creek mer-
chants usually present medals and cups to the highest
men.
Each company has its own mess hall at the end of
the company street. Meals last year were very good.
The Officer Instructors eat with the company.
(Continued cn page 14)
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Ticks from the Season's Clock
On April 16. the Rose nine played the Wabash
baseball team and lost by a score of 12-1. As it was
only the third game of the season for the Engineers,
the playing was a bit ragged. However, the team is
rapidly rounding into form and should make a credit-
able showing before the season is over.
The Engineers' baseball team journeyed to Bloom-
ington on April 18, and lost to the strong Indiana
University nine by a score of 13-3.
Rose Poly came very near lifting the jinx at De
Pauw on the twenty-third but a few bad breaks cost
us the game. Both teams played good baseball; the
game ending with a score of 3-7.
Freshman Athletics
The Freshman baseball team has been having a
successful season. They have won both of their
games played so far, beating Garfield High School
by a score of 9-1, and Wiley High 18-3.
Looking Ahead
"Hez' Clark
Eight football games are included in the Rose
Poly 1925 football schedule. The building of a foot-
ball team for the Engineers is sure to prove a real
problem because of the men lost by graduation and
by being dropped from school at the close of last
term. Three of these gridiron men who failed in
studies have entered Purdue and Indiana. Captain
John Moorhead, left tackle; Rickelman, guard and
tackle; Anderson, end; Glenn, half back; and Fischer,
half back, all will be lost by graduation. Four first
string men were dropped from Rose because of fail-
ure the second time in one subject. Although they
were doing good work in other subjects. The loss
of nine letter men in a school with the enrollment of
less than 250 is a stinging blow from which it is
hard to recover.
The hope of the Rose followers rests on the Fresh-
men team of 1924. While this team successfully de-
feated Wabash College freshmen 6 to 0, and won
from Linton high school 27 to 0, still it must be
remembered that three of these athletics are no longer
in school. That is; an end, tackle and center of the
1924 Freshmen eleven will not be eligible for the 1925
varsity.
At present the varsity letter men who should prove
to be the ones around whom the team will be builtin 1925, are: Kunz, center; Kelly, and White, guards;
Aitken, Tackle, Reinking, half back: Brown, end;
Piper, full back; and if Harry Davis returns to school
he will prove a good man in the line.
Kepler and Crawford, of last year's freshman squad
should make good in the line on the varsity. Carroll
is another possibility. Alexander appears to be the
best bet of the ends. The former Wiley high school
athlete played end on the freshman football team,
and forward on the basket ball team, second on thebase ball team, and was a point winner on the fresh-
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man track team this spring. Taggart, the man who
scored the winning touch down against Wabash
freshmen, should make good at half back. Curl is
another back field man. Browder, a first class de-
fensive player, is also one of the most valuable of-
fensive half backs being able to give plenty of inter-
ference to his team mates, and he carries the ball
well. Houck, former Brazil high school track star
was the fastest runner on the freshman team last year
and plays half.
Those close in on the athletic situation at Rose
are expecting much of Billy Leake, former Louisville
high school star. He is a real quarterback who
knows how to run a team on the field. He can pass
the ball in great style, and should prove one of the
best field generals who ever wore a Rose football
suit. He was a star on the Rose Freshmen in 1924.
Success in athletics is due to a great extent to
school spirit and rivalry for positions on the varsity
teams. With the Freshman rule in force at Rose
there are so few men eligible for varsity teams be-
cause of the limited enrollment that there is little
rivalry for positions and it is difficult to get regular
attendance at practice. The Freshman rule is the
real cause of Rose Poly's lack of success in basket
ball and base ball this year, and should the Freshman
rule have been set aside the Engineers would have
a far stronger track team. Without the Freshman
rule Rose can win a reasonable share of its games,
Contracts with Indiana and Purdue in 1925 in foot-
ball prevent the setting aside of the Freshman rule
until December, but then Rose must get away from
the freshman rule or expect to continue to take the
short end of scores in various branches of athletics.
Schedule follows:
Sept. 26: Vincennes University at Terre Haute.
Oct. 3: Franklin College at Terre Haute.
Oct. 10: Eastern Illinois Normal at Charleston, Ill.
Oct. 17: Purdue University at Lafayette.
Oct. 24: Evansville College at Terre Haute.
Oct. 31: Butler College at Indianapolis.
Nov. 7: University of Louisville at Louisville, Ky.
Nov. 14: Indiana University at Bloomington.
Reserve Officers Training Corps
Advanced Course
(Continued from page 13)
Each year the camp publication "The Torch", get-
ting its name from the R. 0. T. C. insignia, is edited
and gotten out by the students. In form it is much
similar to "The Modulus", showing camp activities,
etc., with numerous pictures.
Illinois is our big rival, our rival in shooting, in
athletics, in everything. Illinois has about as many
students in the Engineer Company as does Rose, and
the rivalry is keen. Then, too, the Engineer Company
and the Cavalry Company have quite a time. They
are usually tented in streets next to each other and
are not very complimentary to one another.
Students are allowed to leave camp, visit town or
other parts of Michigan in the vicinity, in the even-ings. Gull Lake, about six miles from camp, is quite
a noted summer resort. Dances are held at the hotelthere every evening, students are welcome. BattleCreek is the home of Kellogg's Corn Flakes, andPost's Bran Flakes. Group visits to these two plants
are usually conducted.
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Published in
the interest of Elec-
trical Development by
an Institution that will
..i.,be helped by what-
ever helps the
Industry.
But the whole team
doesn't play first base
To suppose that a baseball nine will all cover
just one position is as far from the truth as to
think that everyone in the electrical industry
is an engineer.
This field will always need trained engi-
neers. But with its great manufacturing, con-
struction and commercial activities, the
industry must have non-technical men too.
Since the industry is manned by many
types, the result of your work will depend a
good deal on the success with which you
team up. The qualities that win are not only
efficiency attained by the light of a study
lamp, but that all-pull-together spirit of the
athletic field.
This point of view may be useful to the
man who has wondered whether campus ac-
tivities, with all their striving and stern test-
ing, their setbacks and their triumphs, have
any counterpart in after life.
eastern El an
\,
Co any
Since 1869 makers and distributors of electrical equipment
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Adieu, Class of '25
As we go to press, the thought of commencement
begins to enliven us and yet to sadden us a little. To
you of 1925 we are glad that your efforts have been
cuminative. You have thus far nobly carried on, and
the real beginning is not far ahead. To those who
have already tasted of practice, commencement is as
a vantage point, viewing an ever-widening horizon
where a man looks toward his goal, and makes for
its realization. To the men who have not yet en-
countered engineering life problems, the step from
Rose means not only the grappling with professional
problems, but the change to a position in the maze of
humanity that goes about, earning its daily bread.
We are glad that Rose men are not stereo-typed,
and that each meets the world in his characteristic
way. There is that individuality of purpose and
character that is not conformed to a straight-jacket
while in school.
Through the years of college life we have watched
the progress of these men. We shall continue to
look to them as exponents of ideals of industry and
integrity which motivated the founders of the Insti-
tute. They will go out to factory and office; to dis-
tant countries and strange peoples; to communities
and suburban hamlets. In all places they will be
called upon to lead those about them. Upon their
shoulders, as American students, rests the future of
the world of tomorrow.
Why is a Vacation?
"Where are you going this summer?' seems to be
a quite prevalent question on the campus. To the
average student this may not appear to be a matter
of much importance. Let us see. Granting that the
engineering student does not feel inclined or inter-
ested in text book study and class-room lecture for
three months following the June exodus, we believe
that there are many fields open to him where he may
improve his time with opportunities along practical
lines.
The man who has never tried the commercial world
may seem at a loss to know just how to begin, and
along what lines he should direct his efforts. To this
type of student the best course should be to direct
a few letters of inquiry or application to large in-
dustrial plants, engineering concerns, state highway
commissions, and the like. From these organizations
will come responses which should be studied to note
several things: employment policy; possibilities of
employment in that city or town; and whether such
a concern can use the services for the summer months
of a student possessing your qualifications.
The matter of hunting and finding a suitable posi-
tion for a few months is a most interesting and ab-
sorbing study for our embryo engineers. Now we
have mentioned three points to observe in the replies
to letters of inquiry or application. The "why" be-
hind such an investigation can be explained. In not-
ing the employment policy of a company a student
is able to learn much about the method of applying
for a position, even though he is not successful the
first time. The knowledge of how to approach an
employment man comes from the thorough under-
standing of a concern's employment practice. Many
times such an understanding can be gained by care-
fully studying their letters.
A second point to look for in replies to applications
is whether that particular section (town or city) is
needing men who possess more than a high school
education. If one firm replies in the negative and
gives the general or implied impression that they
have ready access to men in their vicinity, it is evi-
dent that such a section has its quota of men for
such lines, and any more inquiries would be useless
there.
Lastly, an industry, such as you have selected as
favorable, may not be able to use a man of your cali-
bre for only three months. This often happens when
an undergraduate aspires to a position in a research
laboratory or engineering department of some cor-
poration. Such organizations, even though they may
take a few undergraduates, will not generally accept
any man who intends to be in their employ but three
months.
But to return to a general view of this matter ofgetting a position. Press on—do not be daunted—
study the employment system of each organization—
and lastly, tell the truth. Then, and only then, callyou believe yourself.
Your summer's experience, whether in laboratoryor working side by side with the laboring man infactory, no matter where it may be, will be invaluable.It will give you a greater appreciation of what youhave learned. It will be an excellent appetizer foryour engineering education digest.
From W. A. Lawman, '92, president ofthe Wagner Electric Company, and one ofthe founders of our Technic comes the
most stimulating and constructive letter
thatwe have ever had the privilege of
reading. It is simply an appeal for news
of the true Rose, of her progress, her stu-
dents, building program,—all; but written
with a sincere, unselfish desire to see true
iideals and purposes maintained n. Alma
Mater. To completely answer all in one
issue is an evident impossibility: To the
end of touching each point, and. indicating
some of our needs, this discussion is sub-
mitted.
Progress
Another school year has passed! For some it
means the passing from the portals of the Institute
to the commercial world. To others it means just one
more year of directed scholastic endeavor. To the
sophomores and freshmen the coming years should
mean a revivifying of the question, "What are we
here for," Rose Polytechnic is just beginning her
fourth year in the new location.
The adjustment process has been completed. In-
coming freshmen of 1925 will not know the old school
except through a recitation and practice of old tra-
ditions. It is to other hands that we leave the task
of relating the past: we shall pass directly to the
present Rose and summarily indicate future consid-
erations.
To evaluate the school at present, we shall divide
assets into three coordinate parts: faculty, student
body, and the Institute building, grounds and equip-
ment.
True, in the eyes of a freshman a professor looms
up as an overpowering giant in mental armour. Such
a preclusion may be justified at the beginning of the
tetra-annual course, but to maintain such a concept
(Continued on Page 24)
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A CRANE PRESSURE REGULATOR WHICH TRANSFORMS HIGHER PRESSURES TO ANY CONSTANT PRESSURE
LOW PRESSURE STEAM FROM HIGH PRESSURE MAINS
Low pressure steam or air delivery
direct from higher pressure mains
is made uniform and dependable by
Crane pressure regulators. Steam
for small power units or low pres-
sure heating, constant pressure
steam for process heating, and com-
pressed air for blasts, heaters and
low pressure tools can be taken
from higher pressure mains through
this automatic valve at the highest
possible efficiency. Crane regula-
tors are furnished with unions or
flanged connections for any ordi-
nary temperatures or working
pressure. The economy of opera-
tion and unfailing delivery of these
pressure regulators are typical of
all Crane products. Crane country-
wide service provides a complete
line of valves, fittings and piping for
any steam, water, oil or air system.
CRANE
GENERAL OFFICES: CRANE BUILDING, 836 S. MICHIGAN AVENUE, CHICAGO
CRANE LIMITED: CRANE BUILDING, 386 BEAVER HALL SQUARE, MONTREAL
Branches and Sales Offices in One Hundred and Forty-eight Cases
National Exhibit Rooms: Chicago, New York, Atlantic City, San Francisco and Montreal
Works: Chicago, Bridgeport, Birmingham, Chattanooga, Trenton and Montreal
CRANE EXPORT CORPORATION: NEW YORK, SAN FRANCISCO, SHANGHAI
CRANE-BENNETT, LTD., LONDON
CS CRANE: PARIS, N.ANTES, BRUSSELS
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Rhodes Scholarships
S UDENTS at Rose need to have their attentiondrawn to the many opportunities offered for ad-
vanced work in a number of colleges and universities.
Particularly for those who contemplate entering re-
search or teaching there is no better way of preparo-
tion than the more concentrated study within one
special field. Even for those who plan to follow en-
gineering or technical work, advantages come where
these men can show added preparation.
Of course the offered opportunities in the way of
Fellowships and Scholarships are, in most cases,
open only to those who have already (or are about
to) receive the bachelor's degree; there is, however,
one exception where scholarships are open to under-
graduates who have two or more years of college
work. This is the Rhodes Scholarship, admitting
students to Oxford University, England, and good
for three years.
Selection this year will be made in October, 1925,
and is based upon the following requirements:
(1) Qualities of manhood, force of character, and
leadership.
(2) Literary and scholastic ability and attain-
ments.
(3) Physical vigor, as shown by interest in out-
door sports or in other ways.
The applicant must be a citizen of the United
'States and unmarried; he must be between the ages
of 19 and 25; and he must have completed his sopho-
more year in college. The selection is not based upon
an examination.
The scholarships pay 1350 a year, but the holder
is advised to provide himself with at least 150 extra,
since the stipend is not sufficient to cover all ex-
penses.
Opportunties are offered at Oxford for special
study in a number of lines, including engineering and
science.
Appointments will this year be made from 32 states
of which Indiana is one; there will be no appointment
from Indiana next year.
Rose has never sent a Rhodes Scholar to Oxford;
this is not because she has not had a number of avail-
able men, but chiefly because the idea has not beenbrought to their attention. It is time this was cor-
rected.
Information concerning the Rhodes Scholarships
can be obtained from Dr. White, who has a supply of
application blanks.
Honor System at Cornell
An honor system, installed at Cornell four years
ago has been very successful and has the united sup-
port of the student body. Although this system has
recently been rejected by one of the largest universi-
ties of the country, its supporters at Cornell feel that
if given a proper trial, it would meet with great suc-
cess in any institution where the students back it
with the proper spirit. Since the time of its adoption
at Cornell, not one student has been known to vio-
late the provisions of the system.
Adjustable Speed Shunt Motor
(Continued:from Page 9)
li.p.) an enclosed magnetic switch(3). may be used ;
one three-pole switch for motors with three-phase
secondaries and two three-pole switches for motors
with six-phase secondaries. A master switch or a
push-button station may be used for operating these
contactors.
Comparison with Other Types of Motors and Com-
binations
In many plants much of the work can be accom-
plished by the use of constant-speed motors and
therefore squirrel-cage induction motors are largely
employed. For those drives requiring adjustable
speed, where alternating current is the major power
supply it was formerly necessary to use motor-gen-
erator sets or synchronous converters to convert from
alternating current to direct current, for the adjusta-
ble-speed .drives, and then use direct-current motors
If it is feasible to use the brush-shifting, shunt-charac-
teristic motor, the alternating-current power supply
at low voltage may be used for the adjustable-speed
drives also. In this manner the plant wiring is sim-
plified, the overall efficiency is increased in many
cases, and the necessity of increasing the capacity of
the alternating-current to direct-current converting
apparatus when more drives are added is eliminated.
When a large number of adjustable-speed drives
are required it may often be more advantageous to
install the, alternating-current to direct-current con-
verting apparatus in a large unit and use direct-cur-
rent motors. Cases of this sort must be carefully con-
sidered to see which scheme works out the better.
The brush-shifting shunt motor is inherently a con-
stant-torque motor and this must also be considered.
especially where the application requires constant-
horsepower adjustable-speed motors. For constant-
horsepower applications this type of motor is at a
disadvantage since it is necessary to use a motor
which will give the required horsepower at low speeds
which thereby gives a large excess capacity at higher
speeds.
The double-range Scherbius system, the Kraemer
or Rotary Converter System, the Brush
-shifting Con-
verter System, and the Frequency Converter Sys-
tem, used in conjunction with large wound
-rotor in-
duction motors, give adjustable speed with shunt
characteristics in a very satisfactory manner. These
schemes are practicable however for comparatively
large motors only, since considerable auxiliary appar-
atus is required and the amount of speed range pos-
sible in this manner is rather limited, although suf-
ficient in most cases where these equipments are ap-
plicable, as for some steel-mill main-roll drives.
It is possible to use the wound-rotor induction mo-
tor with secondary resistance for many applications
but it must be kept in mind that this type of motor
with secondary resistance gives a series characteristic,
i.e., the speed changes materially with load and at no
load with an ordinary amount of resistance in the
secondary the motor will operate near synchronous
speed. Each controller point will give a definite speed
for a given load, the speed varying with the load.
The efficiency at low speeds is quite low and it is
not usually considered practicable to obtain more than
a two-to-one speed range in this manner due to the
possibility of instability and stalling at low speeds.
When only a small speed reduction is desired with
small size motors, the wound-rotor induction motor
(Continued on Page 26)
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What Is Timken Dual Duty?
The twist of the rope tells that the
shell spins 'round and 'round even
as it thrusts its way forward.
There is both revolving motion
and forward (endwise) motion.
Tendency toward motion in more
than one direction, at one time, is
very common mechanically. The
wheels of a motor car are spinning
around and are also pushed from
the side, due to the weight of the
car, slope of the road, and the
force of turning corners. The discs
of a plow, forced forward at an
ar4le, not only revolve, but are
thrust sidewise at the earth ahead.
And the whirling pulleys in a ma-
ch'ne shop are also being whipped
fr m the side by the weaving,
ishing belts.
Pure spinning or revolving motion
is known as Radial motion to
engineers. The sidewise or push-
g motion is quite naturally called
ihrust. It stands to reason that
loth the radial forces and the
thrust forces, almost invariably
combined, must be properly han-
dled by any bearing qualified for
most efficient machine design.
The Timken Tapered principle en-
ables Timkens to do Dual Duty,
carrying both radial and thrust
loads. This is one of the advan-
tages which has made the use
of Timkens so nearly universal.
All types of machinery, including
motor cars, are being Timken-
equipped by leading engineers.
THE TIMKEN ROLLER BEARING CO., CANTON, OHIO
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FRATERNITY NOTES
Alpha Chi Sigma
One of the most successful informal parties that
Iota chapter has had in recent months was held April
17 at Bro. Phillips' home. All pledges and members
with their guests were present and divided their at-
tentions between (lancing, music, bunco, and cards.
Miss Joy Phillips, who acted as hostess, was in a
large measure responsible for both originality and
quality in the entertainment. She was voted a com-
plete success in that capacity when refreshments were
served.
The evening was so well enjoyed that before the
party was over, plans for another social affair fol-
lowing the prom were begun.
Alpha Tau Omega
Gamma Gamma of Alpha Tau Omega is pleased to
announce the pledging and initiation of Professor
Carl Wischmeyer. The initiation was held at the
chapter house on Monday evening, May 11 and was
attended by the entire active chapter and a large body
of the alumni, including Brothers E. F. Folsom of
Indianapolis, Henry Webster of Chicago, David Aten,
Jake Maehling, Sam Smith, Joe Fox, John Jakle,
Robert Hendrich, B. W. Tyler, H. F. Pflaging, Frank
Ranahan, Shaneberger, Wagoner, and others.
Province XVII of Alpha Tau Omega including
chapters at DePaw, Indiana, Purdue, and Rose held
its fourth annual dance and banquet April 24 and
25 at the Severin Hotel in Indianapolis. This event
is growing more popular every year and this last
was voted a great success.
The chapter was honored on May 4 by a visit from
Brother Thomas Arkle Clark, Dean of Men at the
University of Illinois. Brother Clark addressed the
Methodist Young Men's Club at the First Methodist
Church on "Young People of To-day".
Theta Kappa Nu
Gamma initiated the following men during the
week of April 13; Wendell Doeden, W. T. Davidson,
Paul Iahn, Howard McKee, James Robinson and
Raymond Schauwecker.
On Friday, April 24, the fraternity held a wiener
roast on the Rose campus, west of the military firing
pit. A large pile of brush was set afire and when
nothing but the embers was left, the wieners were
roasted. Songs accompanied by ukelele music were
diversions until the party adjourned to the house for
(lancing.
On April 28, Brother Orville Dunning attended the
installation of Indiana Delta at Franklin, Indiana.
The fraternity was formerly Delta Chi Omicron.
Brothers Sherwood and 0. Dunning were guests
of the DePauw chapter Friday, May 1, at an informal
dinner at the Varsity Tea Rooms.
Among the recent visitors at the house were
Brothers Chet. Williams, '16, Leon Maehling, and
Aleck Sherwood, '24s.
Theta Xi
Kappa's initiation dance was held at the Edgewood
Grove Community House on Saturday, April 11. The
Clubhouse was attractively decorated in the fraterni-
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ty's colors, blue and white. We were very glad to
have many of the alumni present.
Practically the entire chapter journeyed to Indian-
apolis Saturday, April 25, to attend the annual 6294
banquet held at the Hotel Severin.
Recent visitors at the house were Brothers Whar-
ton of Omicron, Junker, Royer, and Armstrong of
Kappa. We were also pleased to have Brothers Rus-
sel, Harris, Ramming and Romeiser of Theta who
attended the Initiation dance.
Sigma Nu
The Beta Upsilon chapter takes this opportunity to
announce the initiation of pledges A. L. Kepler, Wil-
liam Houk, Robert Wade, John Mendenhall, and Val-
entine Mitch.
Bob Cash of the class of '23 was a recent visitor of
the chapter. He is superintendent of a copper mine
at Kinney, Minnesota. Another visitor of the month
was George Lake, ex'27. He is now working in the
steel mills at Gary, Indiana.
On the morning of Mother's Day the entire chapter
visited the Central Christian Church at Seventh andMulberry Sts. Rev. H. G. Connelly, who has thepastorate there, was graduated from Bethany Col-lege and Yale and is a member of the Sigma Nu frater-
nity. In the afternoon the mothers were entertained
at the chapter house.
A Message to Garcia
It is only a matter of 1600 words or so, and as a
whole they are just common words we all use, they
have been woven together to form a masterpiece. El-
bert Hubbard's "A Message to Garcia" was born
February 22, 1899.
The suggestion came from a little argument over
the teacups when his boy, Bert, suggested that Rowan
was the real hero of the Cuban war. Rowan carried
the message to Garcia. Elbert Hubbard arose from
the table and wrote "A Message to Garcia". It was
run in the Philistine without a heading. The edition
went out, and soon orders began to come for extra
copies of the March issue—a dozen, fifty, a hundred.
When the American News Company ordered a
thousand, inquiry- was made as to which article had
stirred up the cosmic dust. The New York Central
railroad obtained permission to reprint the article
and issued it in booklet form in editions of half a
Two or three of these half-million were
printed and sold out, and the article reprinted in
over two hundred magazines and newspapers. It has
been translated into all written languages. A copy
was given to every railroad employee in Russia.
Other countries took it up, and over forty million
copies have been printed.
, A wonderful record! And yet there are many who
have not read this "preachment" of Hubbard's. If
this is true of you, by all means lose no time in re-
moving the defect. Here is the story of Rowan, as
Hubbard told it.
"In all this Cuban business there is one man who
stands out on the horizon of my memory like Mars at
perihelion.
(Continued on Page 25)
THE ROSE TECHNIC 21
The Rollers That Put The Roll
In Rolling Stock
WITH the advent of theautomobile, Hyatt roller
bearings became essential parts
in promoting continuous ease
of running and freedom from
repairs for transportation and
farm equipment. The Haynes-
Apperson, credited as the first
commercial gasoline car, had
Hyatt bearings built into it.
The development of the auto-
mobile industry and the increase
in the use of the automobile has
been rapid, and equally rapid
has been the multiplication of
uses and applications where
Hyatt bearings play an important
part.
From the humble lawn mower
to the haughty motor car, from
the finely adjusted motor to the
rough and ready logging block
and ore conveyor, from the light-
ly turning windmill to the pound-
ing railroad car, in all fields of
activity, Hyatt bearings are vital
factors for efficient and economi.
cal operation.
The simple, sturdy construction
of these bearings gives long life
free from worry about break-
downs or replacements. The easy
rolling motion and absence of
rubbing friction eliminate the
danger of overheating and insure
longer life to the bearings and
enclosing parts. At the most they
require oiling only three or four
times a year, permitting not only
worthwhile savings in oil but
also maintenance and inspection
costs.
Steady advances are being made
in the application of Hyatt
bearings to every field where
uninterrupted and economical
production are important factors.
Our engineering and research
departments are always ready to
cooperate with you in solving
your bearing problems. Make
a note of our address now for
future reference.
HYATT ROLLER BEARING COMPANY
NEWARK, NEW JERSEY
irr
If you will drop us a line, men-
tioning the name of your college,
we will send you a small Hyatt
bearing which you may use as a
paper weight or a pocket piece.
This will give you a clearer idea
of the unique construction which
makes the Hyatt roller bearing
durable and reliable. ado
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A "package library" consists of a carefully selected
and up-to-date assortment of pamphlets, books, bulle-
tins, magazines articles, reports, etc., on any particu-
lar subject. A student or professional man is thus
/-777Ac K AG E/4.M 13R ARY_
able to obtain the use of a carefully selected library
in package form on any subject. Several universities
and colleges are now maintaining a package library
service, and a similar service is being offered by a few
of the large engineering libraries. Such package li-
braries will no doubt play a large part in a program
of engineering extension.
Home-reading courses also serve a valuable
function in connection with any plan of extension ed-
ucation which intends to be effective. They are of
especial value to those persons who have completed
their formal training or education but still desire to
continue their study in their own professional line or
in allied or cultural lines. Several such reading
courses are now available, but as yet no definite plan
is in use whereby a graduate may continue his edu-
cational work or training in a systematic or definite
way.
Another very effective means of extension
teaching is the extension class. These classes are
conducted particularly in the large cities or in the
centers of metropolitan areas and afford the student
or graduate an extremely practical method of con-
tinuing his educational plan. Engineering extension
classes are being conducted by- several schools as a
part of their regular work.
A plan for extension teaching in engineering is not
a visionary dream. The elements for the inception of
a definite scheme of enginering extension as an ad-
junct to residence work are now in existence. With-
out question, extension teaching should have its part
in a program of engineering education.
Rose Graduates Receives Honor
One of the proudest claims of Rose Polytechnic is
that so great a percent of its graduates attain to im-
portant and prominent positions in the engineering
field.
One of the latest heard from is Edmund P. Ed-
wards, of Schenectady, N. Y., an employee of the
General Electric Company, who was graduated in
1899. Mr. Edwards has just been commissioned
and assigned to the war time procurement office of the
and asigned to the war time procurement office of the
chief signal officer of the second corps area. His
commission is the direct result of his work with
the General Electric Company, his success with which
company had its inception in the training he received
at Rose.
Colonel Edwards, after his graduation in 1899.
went to work for the Ohio Steel Company at Youngs-
town. Ohio. He was there but a short time when he
was made an offer by the General Electric Company
which he accepted. Since that time his rise has been
rapid, and he now holds a position of great im-
portance.
—Terre Haute Tribune.
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St. Louis.
INDUSTRIAL LIGHTING CODES.
In order to protect workers from accidents and eye
sight damage, no less than five states, New York, New
Jersey, Pennsylvania, Wisconsin and Oregon have now in
force -lighting codes for industrial establishments. Other
states are now considering the adoption of an industrial
lighting code, and it seems only a question of time when
all the states will adopt such a code.
Proper lighting of work places is not only of great
importance to the operators working therein, directly
affecting their safety and eyesight, but it is a factor of
equal importance to the employer, as quality and quantity
of output are deciding factors of profit or loss in the
operation of the plant.
The introduction to the Wisconsin code reads as fol-
lows: "Insufficient and improperly applied illumination is
a prolific cause of industrial accidents. In the past few
years numerous investigators, studying the cause of ac-
cidents, have found that the accident rate in plants with
poor lighting is higher than similar plants which are well
illuminated. Factories which have installed approved light-
ing have experienced reductions in their accidents which
are very gratifying.
"Of even greater importance, poor lighting impairs
vision. Because diminution of eyesight from this cause
is gradual, it may take the individual years to become
aware of it.
"This makes it all the more important to guard against
the insidious effects of dim illumination, of glaring light
sources shining in the eyes, of flickering light, of sharp
shadows, of glare reflected from polished parts of work.
To conserve the eyesight of the working class is a distinct
economic gain to the state, but regardless of that, humani-
tarian considerations demand it.
"Finally, inadequate illumination decreases the pro-
duction of the industries of the state, and to that extent,
the wealth of its people. Factory managers who have
installed improved illumination, are unanimous in the con-
viction that better lighting increases production and de-
creases spoilage."
The Wisconsin Commission has adopted a rule to the
effect that, "diffusive or refractive window glass shall be
used for the purpose of improving day light conditions
or for the avoidance of eye strain, wherever the location
of the work is such that the worker must face large
window areas, through which excessively bright light may
at times enter the building."
A glass is now available which meets the above re-
quirements. It properly diffuses the light and prevents
sun glare passing into the building and is known as
Factrolite.
Engineers of to-day are making a thorough study of
illumination, so that they may be able to plan and lay
out industrial plants, to scientifically increase their
efficiency to as near the maximum as possible. This ac-
complished the engineer is not only doing something worth
while for his employer, but is doing quite as much for
himself by coming into prominence with modern ideas.
If you are interested in the distribution of light
through Factrolite, we will send you a copy of Laboratory
Report—"Factrolited."
MISSISSIPI'l WIRE GLASS CO.,
220 Fifth Avenue,
New York. Chicago.
FOR
Compact
Design
Economic
Operation
High
Production
The
Brown
Sharpe
Motor-in-the-Base
Milling Machines
THESE machines offer a very compactand efficient production unit. The
motor is completely enclosed in a compart-
ment in the base which protects it from
oil, chips, dirt, etc., and in addition saves
valuable floor space. Ample provision is
made for ventilation as louvres set in the
sides of the compartment assure a constant
circulation of air.
The design of the motor base affords a
ready means of removing the motor when-
ever desired by merely sliding it out in its
adjustable ways.
Brown 86 Sharpe "Motor-in-the-Base.'
Milling Machines are a machine tool
development you should know about.
Send for your
Copy of the New
'No. 138 General Catalog
—It lists our
Complete Line
BROWN & SHARPE MFG. CO.
PROVIDENCE, R. I., U. S. A.
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Progress
(Continued from Page 16)
through all the four years is preposterous in a school
such as Rose. The Faculty personnel of our Insti-
tute possess that inalterable characteristic of being
human. With all their fitness for the dissemination
of knowledge of the sciences, we know that after
having been in their environment even a year, that
every member has the individual students's interest
in mind. So our instructors have a different "com-
plex" than those in the schools where Dick Roe
"flunks out" because they refuse to take the time to
answer his questions.
A typical example of a genuine teacher of men was
the late Dr. Johonnott whose loss has been keenly
felt in the Rose ranks. He will be remembered as a
strong advocate of more cultural subjects for engin-
eering schools. Those men who have come under
his instruction will always remember the zeal with
which he taught his favorite subject, physics, and en-
deavored to train logical thinking.
This year has seen the coming of two professors
who are new to Rose, Prof. Hutchins and Dr. How-
lett. Professor Hutchins is of the Civil Department
and Dr. Howlett has charge of Physics. Their re-
ception has not been one of show, and without excep-
tion it may be said that Rose men are thoroughly con-
vinced that these men are necessary segments of our
circle.
In looking over the student body, we have noted a
more progressive change in attitudes from those
which existed during the 1922-23 school year. It
must he remembered that during that critical adjust-
ment period tht sense of unity of faculty and student
for school standards was demonstrated. School ideals
triumphed, and we who were here bear that inalter-
able belief that our school will he instrumental in en-
couraging even a greater scholarship and engineering
responsibility in the new location.
Individual possibilities have not been lost sight of;
but in this direction we need more coordination of
social interests. We need a few clubs or associations
whose object, shall be to allow the exercise of those
latent energies of social personality which all students
possess. A student forum, as an adjunct to the stu-
dent council, has been advocated by some to fill the
niche of a discussion group where a "spade is a
spade" and where equal possibility for expression is
afforded. We might ask ourselves the questions.
"What of an orchestra? Glee club? Debating club?"
The Rose student sees himself in the companionship
of fellows" who are consciously asigning themselves
to the building of a future. With conditions of stu-
dent residence as they are, there is a genuine want of
social unity. To this end a dormitory has been ad-
vocated.
A distinct move toward a dormitory was, recently
made when questionaires were sent to all non-resi-
dents. The returns, showed most students in favor
of such a move; but a more complete survey should
he made. The opinions of the resident students of
Vigo county were not solicited and definitely con-
sidered. These students, also, should perhaps be in-
terviewed, for many of these desire to take advan-
tage of rooms closer to the school. 
•
The board of directors has had the dormitory
question of their docket for some time. They arc
agreed that a student center is necessary and will be
built, if an adequate number of students want it. The
proposed dormitory will provide a student union
where meetings and parties can be held. It will also
include reading rooms and dining rooms of adequate
size. Yes, a dormitory appears to be one of Rose's
most urgent needs.
Since the completion of the athletic track, baseball
field, and other campus improvements, the outlook is
much better. We feel pride in belonging to an insti-
tution which has a reputation out of all proportion to
the size of the enrollment. It is good to know that
the prospects for the coming year are more secure
than at any time since 1922.
Scene following Senior (Shoot-Up)
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"When the war broke out between Spain and the
United States, it was very necessary to communicate
quickly with the leader. of the Insurgents. Garcia
was somewhere in the mountain fastnesses of Cuba—
no one knew where. No mail or telegraph message
could reach him. The President must secure his co-
operation, and quickly. What to do !
"Someone said to the President, 'There is a fellow
by the name of Rowan who will find Garcia-for you,
if anybody can.'
"Rowan was sent for and given a letter to be de-
livered to Garcia. flow the fellow by the name of
Rowan' took the letter, sealed it in an oilskin pouch,
strapped it over his heart, in four days landed by
night off the coast of Cuba from an open boat, dis-
appeared into the jungle, and in three weeks came out
on the other side of the island, having traversed a
hostile country on foot, and delivered his letter to
Garcia—are things I have no special desire now to
tell in detail. The point I wish to make is this:
McKinley gave Rowan a letter to be delivered to
Garcia; Rowan took the letter and did not ask,
"Where is he at ?" '
Yes, Rowan was the real hero of the Cuban war,
but the question we are concerned with is this: How
many of us can carry a message to Garcia?
Here in our little universe of mathematics, physics,
chemistry, and all, stand our fraternities with a defi-
nite duty to perform. They form the nuclei for so
many of those delectable morsels of social life which
help to break the monotony of recitations, experi-
ments, and quizzes. In the fraternity houses start
many of the events which are to spread through the
entire student body. In the fraternity it is discovered
that a pledge is a second Beethoven, or a Kreisler,
and thereupon he is pushed into the orchestra to be-
come one of the mainstays of the organization. The
man may be a baseball player, or a tennis champion,
but he is there, he must be discovered, and his tal-
ents must be directed where they will do the most
good for the entire student body and the Alma
Mater.
Every fraternity has its own message to carry. Do
it, and put "A Message to Garcia" in your library
where all may read it.
—Armour Engineer.
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Answer to last month's Cross-word Puzzle.
Did you work it?
Bell and Spigot Joint
rr HE Bell and Spigot Joint
for Cast Iron Pipe, adopted
over one hundred years ago, is
the preferred joint today.
It is tight, flexible, easily made
and non-corrodible. There are
no bolts to rust out. It makes
changes of alignment or inser-
tion of special fittings a simple
matter. It can be taken apart
and the pipe used over again,
without any injury. It is not
subject to damage in transit.
In fact, it embodies practically
all of the desirable qualities in
an underground joint.
The use of this type of joint,
together with the long life of
Cast Iron Pipe, makes for ex-
tremely low maintenance costs.
THE CAST IRON PIPE PUBLICITY BUREAU
Peoples Gas Bldg., Chicago
IMINNININNINIrt
cusr IRON PIPE
Our new booklet,"P! p:-
i ng a ll'aterw-
System." which cers
the problem of water for
the small town. will be
sent on request T
Nt ACCEPTED STANDARD FOP
UNDERGROUND CONSTRUCTION 
Send for booklet, "Cast
Iron Pipe for Industrial
Service." showing in-
teresting installalions to
meet special problems
26 THE ROSE TECHNIC
(Continued from Page 18)
with secondary resistance may be used to advantage
providing the series characteristics acceptable or the
load quite steady. This would be cheaper than using
the brush-shifting shunt motor. Where it is pos-
sible to use wound-rotor motors with secondary re-
sistance, the advantage in efficiency that the brush-
shifting motor has at low speeds is of course reduced
if operation at low speeds is infrequent, nevertheless
the latter motor still has the advantage of a much
greater speed range with perfectly stable operation
and the advantage of more uniform speed change.
The brush-shifting, three-phase, quarter-phase, and
single-phase series motors are adjustable varying-
speed motors, also giving speed change by brush
shift. But, having a series characteristic. i.e., a large
change in speed with change in load, their use is re-
stricted to those applications where the series char-
acteristic is not objectionable. The principal applica-
tion of the brush-shifting series type of motor with
Fig. 4. Brush-shifting Mo'tor for Steel Mill Use 
its auxiliary rotor transformer has been and still is
for forced and induced draft fans in power plants, for
mine ventilating fans, and for centrifugal pumps. In
small sizes, these motors were used for various tex-
tile applications where adjustable speed was required.
Here the motor was applied satisfactorily, in spite of
its series characteristics, because no other type of al-
ternating-current adjustable-speed motor of small size
was available. For textile applications the brush-
shifting shunt type of motor is now being used and
will gradually include more applications in the in-
dustry due to the better characteristics and greater
speed range possible; but for forced and induced draft
fans in power plants, mine ventilating fans, and some
centrifugal pump applications where the horsepower
per pole is high, the series type of brush-shifting mo-
tor will still be used as it has proved over many
years to be particularly suitable.
It is possible to use multispeed squirrel-cage in-
duction motors in some cases, but this type of motor
gives definite speeds corresponding to the poles of
the stator winding or windings. NN'ith the brush shift-
ing shunt motor a smooth change in speed is obtained
throughout the speed range. If several definite
speeds are satisfactory, the multispeed motor will be
the cheaper.
For certain applications the multispeed, wound-ro-
tor, induction motor may be used satisfactorily. The
motor will give definite synchronous speeds corres-
ponding to the poles of the stator winding and will
permit a variation from each definite speed by the
use of secondary resistance. For any particular speed
used, the characteristics in general are the same as
for the ordinary wound-motor. Multispeed wound
rotor motors are usually built for only two synchro-
nous speeds, due to the number of collector rings re-
quired.
Applications
The three-phase adjustable-speed brush-shifting
motor having shunt characteristics is suitable for ap-
plication to a wide range of industries, a few exam-
ples of whch are shown in Figs. 4 to 12.
It is well to consider that this type of motor is in-
herently a constant-torque motor, i.e., the horsepower
is directly proportional to the speed, and for a giv-
en speed range has a definite possible limit per pole.
For a given speed range, more output per pole can
be obtained from 25-cycle motors than from the 60-
cycle motors.
Motors of this type are particularly suited for the
following conditions :
Where adjustable speed with shunt charac-
teristics is necessary and alternating- current
power is the only supply.
(2) Where large speed range is required and
where uniform speed change is desired rather
than speed change in definite steps as fur-
nished by wound-rotor induction motors hav-
ing secondary resistance or by multispeed in
duction motors.
i3)Where it is desirable to operate at low speed
much of the time, with the possibility also of
operating at higher speeds.
(1)
EMPLOYEES AS INVENTORS
(Continued from Page 12)
S(. VM \RiZiNG:
An employer receives no rights in an invention
of his employee except
( 1) by an express agreement;
') where the intention to receive such rights
may be implied from surrounding circum-
stances; or
(3) under circumstances amounting to estoppel.
However, the court indicated no intention of estab-
lishing by its decision any rule in conflict with two
of its earlier decisions which have always been un-
derstood as confirming the above stated general rules
with respect to the right of an employer to patents
of his employee.
B. The existence of an express agreement does
not necessarily preclude the creation of additional
rights arising by implication or estoppel, unless such
implication or estoppel be inconsistent, or conflict
with the terms of the express agreement.
C. The employer's rights in such invention may
consists of (I) a license to make, use, and or sell
machines, devices. etc., embodying the invention, or
(2) all rights in an invention including any present
or prospective patent. The second mentioned rights
obviously include the first.
D. The inclusion in an express or implied agree-
ment, of some of the foregoing rights does not carry
all of such rights.
' The foregoing rules are simply corollaries (drawn
from general propositions of law applicable to all
species of property) which are distinguishable from
general principles only by- the peculiar incidents of
the kind of property (inventions and patents) to
which they relate. We find that they are rules of
the laws of property and of contracts and are inci-
dents of the status of employer and employee.
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Ike Nicinufm•turer und Corportition NI(inulier
It is one of the most reliable sources in the United States
from which he can get clean-cut men of ability to help him
in his work men who are willing to start at the bottom
and dr/no/is/roc their superior training.
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Wearing "Walk-Overs"
is wearing the best
I losiorg
There is an elegance about
every pair of Men's Walk-
Over Shoes that commends
themselves to the careful buy-
er and results in utmost econ-
omy to the wearer. They are
built solidly-as solidly as qual-
ity materials and 50 years'
experience enables them to
be built. Rightly priced, too.
Ask to see our Phoenix
Hosiery for men.
CHENEY'S
WALK-OVER BOOT SHOP
651 Wabash Ave.
Aiiiii11111111111111111111111111,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 111111111
1,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1 11 1 1 111111111 1 11111111111111111111111.111!
TERRE HAUTE
SAVINGS BANK
Southwest Corner Sixth on(1 Ohio Streets
Interest Paid on Savings
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FOULKES BROS.
Hatters, Haberdashers and Tailors
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410 Wabash Ave.
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Win. C. McGuire Wilbur B. Shook
Rose "1911"
McGuire & Shook
Architects and En9ineers
320-21-22 Indiana Puthian Building
INDIANAPOLIS
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Plans whereby alumni may take out insurance pol-
icies for the alma mater are in operation at Massa-
chussets Institute of Technology and at Princeton.
At Masachusetts each member of the graduating
class assumes an endowment policy of $250 upon
which the yearly premium is approximately $8 or $9.
When the class gathers for its twenty-fifth reunion
the Institute for some express purpose.
At Princeton for the last eight years a similar plan
has been used. Princeton senitors purchase policies
for whatever amount they like. The total amount
21 of insurance raised by the class varies fromm $65,000
to $125,000.
Considerable sentiment is being expressed for hav-
ing such a plan inaugurated at the University of
Washington, Seattle, Wash., this year.
Bic+ roiw pro. .13
brinci SflinS horn('
/o Lieu 1-1,Loi- tfOu
rICuer Ss..iFottfor
Chucked, By Gosh
"Tough about the piece of wood that got stuck on
the engine lathe, wasn't it?"
"Why?"
"It got turned down."
"Hear you had a good time last night.'
"You bet, even my belt got tight."
—Penn Triangle.
Black and Galvanized
gll=11.S87,
Tin and Terne Plates
We manufacture SHEET AND TIN MILL PRODUCTS for all pur-
poses—American Bessemer, and
American Open Hear.h Steel Sheets,
Keystone Copper Steel rust-resisting
Sheets, Apollo Galvanized Sheets.
Formed Roofing and Siding Products,
Culvert and Flume Stock. Sheets for
Special Purposes, Roofing Tin Plates,
Bright Tin Plate, Black Plate, Etc.
AMERICAN SHEET AND TIN PLATE COMPANY, Frick Bldg., Pittsburgh, Pa.
Every engineer should have our booklets describing K cystoneCebber Steel
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COAT STYLE
The new "Britishers" of extreme type is
either single or double breasted, straight
back without waist suppression and short
pockets set as low as possible. broad
shoulders— snug hips.
Our Spring Line now on Display
ED. SPARKS
Tailor and Haberdasher
715 Wabash Ave.
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Columbian Laundry Co.
Phones 329
171(' Soft Ilriter Laundry
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Get Your Hair Cut at
KRAMER'S BARBER
SHOP
28 SO. 7TH
SANITARY THRU AND THRU
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Freitag-Weinhardt & Co.
Opposite Hotel Deming
30-32 North 6th St.
Straw Hats
and Summer Caps
AT POPULAR PRICES
MEET ME BAREHEADED
BILL CODY
715 Wabash Ave. Terre Haute
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cRAvr's 1100I - ST01:1.:
(;73 Wobosli Ave.
All 1.11c Lute Fiction at publishers best price
Popular Fiction - Over 500 different Titles - 75c
.‘1.1.111E N1.\(;.\ZINES
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When zjou think of
FLOWERS
Olin!: of
II E I N 1. ' S
129 South Sevcntb.
TE1ZNI., IiAt up:, IND.
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for Electric Hardware Supplies
PLUMBING and HEATING
PHONE WABASH 140
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J. M. BIGWOOD 8E SON
Wffivhimike.rs, (111(1
NEW LOCATION
20 North 6th St.
Oppmitc Deming Hotel
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To make that 9ood impression—
hike her
"The ideal (ii,fr
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Concrete Handling Equipments,
Steel Derricks - Industrial Cars
Inquiries Solicited Covering
ALL CLASSES OF STRUCTURAL
STEEL FABRICATION
Insle9 Munufacturing
Compan9
indiampolis, Ind.
W. I-I. INSLEY, ROSE, '00
President
A. C. RASMUSSEN, '09
Chief Engineer
FRED B. RAY, '20
Asst. Chief Engineer
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ED. S. LAMMERS RONALD LAMMERS
IF IT IS PAINT OR GLASS
WE HAVE IT
ED. S. LAMMERS & CO.
13th and Wabash Phone Wabash 5124
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Society Brand
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Suits and Topcoats
are in
JOSEPH'S
512-51.1 Wobush Ave.
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I hqj Your ,
Loose Leaf Note Books and
Note Book Papers
01
T. R. Woodburn Pim Co.
25 South Oth. Si.
A Complete. Stork of
Drowinsj Inks - Letterinti Pens
- Donce Prom-urns -
;11111,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,111111111111111111111111111111111111111111.s.•
11111111111111111111111111111111111111111111111111111111111111.1111111111.111111111111111111111111111111111111111111111111111111111111111111111111. •
All mutters rclotin9 to
PatCnts and Trade Marks
HOOD and HAHN
Arthur M 111_ _00r_
Rose '93
1()(11 Hume-Mansur Buildinq
INDIANAPOLIS. IND.
32 THE ROSE TECHNIC
ADD THESE TO YOUR
TECHNICAL LIBRARY
More and more, students are
taking advantage, during their
college days, of every chance
to learn about the materials they will
use when they get on the job. The pub-
lications of companies who make the
materials are an important aid in acquir-
ing this knowledge.
We have prepared a number of book-
lets that tell about explosives — the dif-
ferent kinds, their characteristics, and how
to use them most effectively. Get these
publications now and start a catalogue
section in your own technical library.
They are free; check the ones you want.
ALLENTOWN, PA.
BIRMINGHAM
BI 1FFA I 0
CHATTANOOGA
•CHICAGO
DENXER
DULUTH
HAZLETON, PA,
HUNTINGTON, W. VA.
JOPLIN, MO.
Tear out this coupon and
mail it today
HERCULES POWDER CO.
941 KING STREET
WILMINGTON, DEL.
Please send me, without
charge, the publications
checked:
El ELIMINATING WASTE in
BLASTING
• GALVANOMETERS and
RHEOSTATS
111 HERCULES BLASTING
MACHINES
• THE MANUFACTURE of
DYNAMITE and GELATIN
• SAFETY in the USE of
EXPLOSIVES
• MODERN ROAD BUILD-
ING and MAINTENANCE
• HERCULES EXPLOSIVES
and BLASTING SUPPLIES
• SCIENTIFIC QUARRY
BLASTING
• HERCOBLASTING
n LAND DEVELOPMENT
with HERCULES DYNAMITE
El CONQUERING the
EARTH
ti DYNAMITE—THE NEW
ALADDIN'S LAMP
NAML
STREET
CITY AND STATE
HERCULES POWDER CO.
LOS ANGELES NORRIS I OW N, PA. POTISVILLI, PA. SAN FRANCIS( (
LOUISVILLE PITTSBURG, KAN. ST. LOUIS WILKES-BARRE
NEW YORK CITY PITTSBURGH SALT LAKE CITY WILMINGTON, DEL.
Across Another Man's Desk
Those looking forward to careers in
business often associate the big accomplish-
ments with men in private offices, who sit
back of massive desks. As a matter of fact,
there are many important men in an organi-
zation like Westinghouse who seldom use
a desk or office at all. They achieve by
going to other men's offices. They are termed
"sales engineers".
George Westinghouse, for example, ren-
dered his greatest service to industry and
mankind not merely by perfecting alter-
nating current but by selling it—in the face
of the stiffest kind of opposition.
Authorities declared it was impracti-
cal; laws were urged against it; yet the
salesman, Westinghouse, threw back of
alternating current, the strength of his
selling personality—with results that can
be witnessed in every branch of industrial
life today.
Following the example of its Founder,
the Westinghouse organization includes a
body of engineers whose work is to carry
electrical advancement into every nook and
corner of the world. They have sold elec-
trification to the factories, the farms, the
homes, the railroads, the mines, the ships.
They are mechanical and electrical, engi-
neers whose imaginations are fired, not
merely by engineering achievement, but
by the benefits from such achievement to
"the market".
Engineering needs men of sales ability
and sales personality; and industry needs
to have them in engineering. Organiza-
tions like Westinghouse, must sell before
they can serve.
Westinghouse
ACHIEVEMENT 0 OPPORTUNITY
And he has lived to see it
In 1881 Edison shipped to the
Paris Exposition his "Jumbo"
dynamo—eighth wonder of the
world. It could light 1000
lamps. Now there are G-E
generators large enough to sup-
ply current for over a million
lamps, each with four times the
candle-power of the lamp of
1881.
The General Electric Company
produces other electrical appa-
ratus which makes it possible
to transmit power over great
distances. It has put electricity
in seven-league boots. In its
laboratories, scientists are now
experimenting with voltages
ten times as great as the high-
est now in use.
If you are interested in learning
more about what electricity is
doing, write for Reprint No.
AR391 containing a complete
set of these advertisements.
Back in 1885, Thomas A. Edison succeeded in
transmitting electricity at 220 volts fcr one mile
—an achievement and a promise.
The promise was fulfilled a few months ago,
when electricity at 220,000 volts was transmitted
two hundred and forty miles to supply Los
Angeles with light and power.
Now five billion dollars are invested in electric
power plants. A stupendous figure that testifies
to the alertness of thousands of college-trained
men who have been leaders in the production
and use of electric power.
The electrical era has only dawned. Each year
some new machine or discovery makes it possible
to apply electricity in unexpected ways. The
graduate of today will find electricity directly
or indirectly a means for even greater accom-
plishments, no matter what his calling in life
may be.
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GENERAL ELECTRIC
GENERAL ELECTRIC COMPANY, SCHENECTADY, NEW YORK
